The aim of the article is to examine the impact of a job seeker's gender, education, age on their employment odds in Poland in 2011. The research includes Polish population which was economically active and aged 15 and more in 2011 (17,951 thousand people). The research tool was a logit model. The starting point for the analysis was the construction of a model that related employment to gender only. Then other models with many explanatory variables were constructed. Since the gender related odds ratios that have been determined for the sake of those models are interpreted under the assumption that the other variables are constant, it indicates that the women's and men's odds ratio remains the same in urban and rural areas, on every education level and in every age group. But in reality it is not true. This is why we estimated the models that contained only one explanatory variable (gender) for individual subgroups and models with the interactions.
Introduction
In 2011 the economical activity rate in Poland reached 56.3%, the employment rate -50.8%, while the unemployment rate was 9.7%. The above rates are different for men and women. The proportion of economically active men was higher and amounted to 64.7% (in comparison to 48.7% women). Also, the share of the employed men was larger at 58.9% than that of the employed women (43.4%). On the other hand, the women's unemployment rate overgrew the men's (9.9% and 8.8% respectively). The aim of the article was to review the employment odds for men and women. With a view to this we used the logit model with one and many explanatory variables as well as with the interactions, paying particular attention to the differences among the estimated parameters of individual models. The study covered economical activity of the Polish population aged 15 and more in 2011. The article is a part of the Ministry of Science and Higher Education grant No. N N111 273538 (2010-2012 ).
The research method
In order to examine the impact of a gender factor on the employment odds we applied the logistic regression model. This is the model which is used most often in socio-economic researches 1 . Theoretical bases were widely discussed by Hosmer and Lemeshow, Kleinbaum and Klein, Cramer, while Agresti and Wiśniewski pointed it out among the researching methods of quality phenomena 2 .
Many economic and social phenomena have a qualitative character. Dependence analysis is conducted on the basis of models different than in the case of quantitative variables. The logistic regression model may be quoted as an example. It accounts for the dependence of a given event on factors determining this event. Variants of qualitative variables are defined.
They may differ in character, but are usually dichotomous.
According to Fijorek and Sokołowski 3 , logistic regression is one of the most popular techniques used to describe the relationship between a binary dependent variable and a set of independent variables. However, the application of logistic regression to small data sets is often hindered by the complete or quasicomplete separation. Logistic regression is a commonly used tool to describe the relationship between a binary outcome variable and a set of explanatory variables. It is routinely employed in many fields, e.g., medicine, social sciences, economics.
The popularity of logistic regression stems mainly from its mathematical convenience and the relative ease of interpretation in terms of odds ratios. The main goal of the paper these authors are to introduce the STATISTICA macro, which performs firth-type logistic regression. Conversely, in some cases age showed a negative effect on the dependent variable, and to some extent gender also had a significant effect.
In Jarosova's et al study the log-logistic regression model without interactions and with the piecewise linear dependence on age was selected as the best one. The dependence on education and sex was confirmed.
The logistic model can be expressed in a logit form as:
where:
-the likelihood of a specific incident to happen,
The results are interpreted by means of an expression exp(α i ) being an odds rate (OR) of employment in a given group in relation to the test group 5 .
Therefore, if any exogenous variable x i increases by a unit (the remaining exogenous variables are not subject to change), odds ratio (OR) can be determined with the use of the following formula:
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The logistic model with interactions can be expressed in a logit form as:
Logit models of employment
When analysing the Poles' economical activity in 2011 the authors built four groups of logit models. In all the models they decided on the explanatory variable to be the type of economical activity which has been defined as follows:
These are the employment models.
Explanatory variables are of different types, they are measured in various measurement scales 6 and need proper coding. Gender variables (G) and the place of residence (R) are dichotomous variables (nominal scale) and have been changed into zero-one false variables.
Education (E) and age (A) are multivariate variables. They have been transformed into n -1 zero-one false variables (properly 4 and 5). A reference group in this study consisted of individuals with at least lower secondary education and aged 15-24.
The description of the explanatory variables is to be found in Table 1 . 
The results of the logit model estimation are to be found in Table 2 . 
The results of the logit model estimation are to be found in Table 3 . Source: own study (STATISTICA).
Since the age and the education variables are polynomial, the authors changed them into dichotomic variables (Table 1 ). The odds ratios for both sexes determined in the above presented models were interpreted resting on the assumption that the remaining variables were fixed. They also showed that the relation of the men's odds ratio to the women's one was the same in both urban and rural areas, on each education level and in each age group, while in reality they are not. This is why the authors estimated those models that consisted of only one explanatory variable in individual subgroups (stage III). The results of the logit model estimation with one explanatory variable G (in subgroups) are to be found in Table 4 . When interpreting a logit model the transformation of the parameters exp(α i ) is applied.
Individual odds ratios inform us that men have more chance than women to find employment.
The men's/women's odds ratios are shown in Figure 1 . When the odds value is bigger than 1, it is the men whose odds are higher. When the odds value is less than 1 -women's odds are bigger than the men's. In case of the odds value equal 1 their chances are equal as well (therefore the line drawn at the 1 level is a reference one).
In Figure 1 the odds described as Total result from the transformation of the parameter of the model (5) While interpreting parameters with the variable G (gender) in these models we assume that other variables, i.e. the place of residence (R), education groups (E i ) and age groups (A i ) remain constant. Assuming that the place of residence is constant, the employment odds ratio of males in relation to females is 1.26, which indicates that it is the same in both urban and rural areas. The results of modeling in the subgroups, however, show that these ratios differ (urban areas -1.16, rural areas -1.42). When constructing models with one variable, analogous differences were demonstrated in reference of education and age. In the basic vocational group the odds ratio for males is 21% lower than for females, and in the 60+ group the odds ratio for males is 47%
lower than for females. In the other groups the odds ratios for males are higher than for females.
On Stage IV logit models with interactions were constructed, giving the following models: 
The results of the logit model estimation with one explanatory variable G (in subgroups)
are to be found in Table 5 . Basing on parameters of these models we can calculate the ratios of men's economical activity odds in relation to the women belonging to the same subgroup (the same place of residence, the same age group, the same level of education). In model (22) the ratio of men's professional activity odds compared to the women's in the group of rural area residents equals 1.4209, while in the case of city-dwellers it is 1.1641 (1.4209·0.8193). The obtained values are identical to the results in models (9 and 10). The same situation is in the case of models (23) and (24).
Conclusions
There are two main conclusions from the above study. The first is of an empiric nature, while the second's character is methodological. The situation of women and men on the Polish labor market in 2011 was not the same. Men usually enjoyed higher employment odds, however they varied according to their place of residence, education and age.
We can say that if it is possible to build logit models for individual groups (assuming that the data are available and a group is of a sufficient size) or with interactions, we can obtain more accurate results concerning the problem being investigated. We have shown this by conducting the stages III and IV of our study. We have found that the model with one explanatory variable in subgroup or the model with interactions gives more information than the model with many explanatory variables.
